ABSTRACT The morbidly obese are known to have impaired respiratory function. A prospective study of the changes in lung volumes, carbon monoxide transfer, and arterial blood gas tensions was undertaken in 29 morbidly obese patients before and after surgery to induce weight loss. Before surgery the predominant abnormality in respiratory function was a reduction in lung volumes. These increased towards normal predicted values after weight loss, with significant increases in functional residual capacity, residual volume, total lung capacity, and expiratory reserve volume. The increases ranged from 14% for total lung capacity to 54% for expiratory reserve volume. After weight loss had been induced the smokers showed mild hyperinflation and air trapping. Resting arterial blood gas tensions improved, with a rise in arterial oxygen tension from 1063 to 13-02 kPa and a fall in arterial carbon dioxide tension from 5-20 to 4-64 kPa. There was no correlation between weight loss and the changes in blood gas tensions or lung volumes. Loss ofweight in the morbidly obese is thus associated with improved lung function. The effects of smoking on lung function could be detected after weight loss, but were masked before treatment by the opposing effects of obesity on residual volume and functional residual capacity.
Introduction
The morbidly obese often have respiratory ailments ranging from mild breathlessness on exercise to ERV by 54%. Similar changes were seen in smokers and non-smokers. There was no difference in lung function between smokers and non-smokers before surgery. After surgery and weight loss, however, FRC, TLC, and RV (but not ERV) were larger than predicted in smokers and significantly greater than in those who had never smoked (p < 0 05, unpaired t test).
Arterial blood gas analysis showed an initial slight hypoxaemia, with a mean arterial oxygen tension (Pao2) of 10-6 (SEM 1 64) kPa, which improved after weight loss to normal values (13.0 (0-55) kPa, p < 0 005: fig 5) . Arterial carbon dioxide tension (Pco2) fell from 5 2 (0-6) to 4-6 (016) kPa (p < 0 05) after surgery, suggesting an improvement in either ventilation or gas exchange. There was, however, no significant change in TLCO or Kco in the 16 subjects who had the measurements made before and after surgery. Mean (SEM) TLCO was 8-32 (0 93) mm min-' kPa-' before and 8 12 (0 67) after weight loss; Kco was 1 83 (0.1) before and 1-76 (0 07) mmol min-' kPa-' I' after weight loss.
Improvement in blood gas tensions and lung function variables did not correlate with change in weight, whether actual weight loss, percentage ideal body weight change, or change in body mass index or weight loss index.
Tables of the full data are available (from JSM).
Discussion
The benefits of loss of weight on lung function in the morbidly obese are seen clearly in this study of 29 patients. There was a significant improvement in lung function, most notably a 54% increase in ERV and improvement in gas exchange.
Physicians interpreting lung function results should bear in mind obesity as a cause of a decrease in lung volumes or hypoxaemia, and a case may be made for noting weight routinely when patients are assessed in the laboratory.
Obesity probably causes respiratory embarrassment by several mechanisms. Our study has emphasised that ERV, RV, FRC, and TLC are reduced by comparison with values after weight loss (fig 4) , most ofthe change in TLC being accounted for by a change in ERV and RV. This, in the presence of a normal FEV, and vital capacity, suggests that splinting of the diaphragm by intra-abdominal fat may prevent its full excursion, and this would account for some ofthe changes. It has been suggested that pulmonary compliance is decreased by 
